This experiment was conducted at Plant Genetic Resources Institute, National Agricultural Research Centre, Islamabad. A total of 156 germplasm accessions of tomatoes of local and exotic origin from the National Genebank of Pakistan at PGRI were used. Agro-morphological traits including 14 quantitative traits were studied. Tomato accessions were grown under a controlled environment and two-week-old seedlings were then transferred to trays which were later on transplanted in the field at 3-4 leaf stage. The accessions were grown in the field with a plant to plant distance of 50 cm and row to row distance of 75. Frequency distribution for all agro-morphological characteristics was studied. Variation was observed for all the parameters studied. Maximum yield per plant was found in accession 17863 while maximum fruit size was observed in accessions LA-3346, Dny-evf-Riograndea (a) and LA-0146 (a). Descriptive statistics showed high variation in case of fruit length, fruit width, pedicel length, total number of inflorescence, and yield per plant which indicates that these characteristics can be improved using the present tomato germplasm. Correlation analysis was performed to know about the morphological characteristics positively correlated with economically important traits. Cluster analysis and dendrogram construction shows the genetic diversity in the germplasm which indicates the usefulness of germplasm for tomato hybridization and breeding.
Introduction
The tomato (Lycopersicon esculentum Mill., syn: Solanum lycopersicum) is an edible fruit belonging to family Solanaceae, originated from South America [1] . Tomatoes are classified as tropical crop and can tolerate high temperatures but they are sensitive to frost at each growth stage [2] . Increase of tomato yield has been observed with temperature ranges up to 32ºC in month from April to June, with a decline at warmer temperatures [3] . It is used as a vegetable in variety of ways. It is perennial in nature but it is grown as annual vegetable. The plant vines are typically pubescent, covered with fine short hairs. These hairs facilitate the process of climbing, which turns into roots where the plant is in contact with the ground and moisture, especially if the connection of vines is damaged or cut off [4] . Tomato fruit like grapes, bananas, and dates are classified as berries because many seeds are enclosed in the thick pericarp. When the ovary is converted in fruit, the ovary wall develops into flesh of the fruit [5] . Fruit contains hollow spaces full of seeds and moisture, called locules/cavities that vary from two up to ten or more. Numbers of locules influence the fruit size and shape which is controlled by several quantitative trait loci [6] . Tomatoes are generally classified as determinate and indeterminate. Determinate or bushy type tomato plant bears fruit within a short period of time and top off at a specific height. Such types of tomatoes are generally preferred by the commercial growers who wish to harvest whole field at once or in limited period of time. Indeterminate types develop into vines that never top off and continue producing until killed by frost. Such types are preferred by home growers and local-market farmers who want ripe fruit throughout the season [7] . Consumers assess the quality of tomato fruits by three factors primarily those are physical appearance (colour, size, shape, defects, and decay), firmness, and taste. In breeding of tomato, substantial efforts have been made to improve yield, fruit size, appearance of fruit (without defects and appealing colour), disease resistant, and more recently firmness of fruit and shelf life to allow export or import for longer distances [8] . Characteristics like flavour, appearance, colour, and handling are important for fresh market industry while viscosity and solids are the key factors considered for processing industry. The agronomic characteristics have been the centre of concentration in breeding programs which enabled the industry for genuine production of tomato under different climatic and environmental conditions [9] . Characterization is an important method for the identification of a specific genotype. We can easily differentiate the genotypes by physical observing its characters (morphological characterization). Previously it was reported that systemic characterization of African eggplant varieties or lines using morphological traits is needed to biofuel breeder's efforts in the species [10] . The objective of this study was to characterize tomato germplasm through morphological and agronomic traits. This study will be helpful for development of variety, hybrid seed production, and identification of desirable genotypes from germplasm.
Materials and methods
The present experiment was carried out at PGRI, National Agricultural Research Centre, Islamabad in 2013. The trial consisted of 156 accessions of tomatoes. The seeds of these accessions were obtained from PGRI, NARC Islamabad. The seeds of these accessions were initially grown under controlled conditions. The germinated seedlings were transferred into trays, and then to the field at 3-4 leaf stage seedlings. Six beds were prepared with plant to plant distance of 50 cm and row to row distance of 75 cm using randomized complete block design (RCBD). Three plants of each accession were grown in a row. Standard crop management practices were followed throughout crop growing period. Data for the following quantitative parameters few (3) and many (7) numbers of leaves preceding 1st inflorescence (NLPI), petal length (PL), sepal length (SL), stamen length (StL), fruit size (FS) at maturity 1) very small (<3 cm) 2) small (3 -5 cm) 3) intermediate (5.1 -8 cm) 4) large (8.1 -10 cm) 5) very large (>10 cm), fruit length (FL) recorded from stem-end to blossom-end to one decimal place at maturity. Fruit width (FW) was recorded at the largest diameter of cross-sectioned fruits to one decimal place at maturity. Pedicel length (Pdl) was measured from peduncle to calyx. Pericarp thickness (PT) was measured from an equatorial section of the fruits. Number of locules (NL), number of inflorescences (NI), number of flowers per inflorescence (NFI), number of fruit set per inflorescence (NFSI), and yield per plant (YP), i.e., weight of fruits per plant was recorded. Data analysis Data analysis was conducted using Microsoft Excel 2010 for frequency distribution, descriptive statistics, and correlation analysis. Statistica software was used for cluster analysis and dendrogram construction.
Results and discussion
The current study describes characterization of tomato genotypes on the basis of quantitative characteristics. The information generated in this study will be useful for better crop improvement strategies in tomato. Frequency distribution 1. Number of leaves preceding inflorescence Data for few leaves preceding inflorescence and many leaves preceding inflorescence were recorded. Ninety of genotypes have few leaves preceding inflorescence while the remaining had many leaves preceding inflorescence.
Petal length (mm)
Maximum petal length15 (mm) was recorded on five genotypes, i.e., LA-3214, LA-3316, Dny-evf-Riograndea (a), 10.(216N02102wala), Lo-0560 while minimum petal length 3 (mm) was recorded on TLB-111 genotype.
Sepal length (mm)
Highest sepal length 22 (mm) was recorded on LA-2070(b) and least sepal length 4 (mm) was recorded on TLB-111 genotypes.
Stamen length (mm)
Maximum stamen length 11 (mm) was observed on two genotypes, i.e., LA-3346 and LA-3316 while minimum stamen length 3 (mm) was observed on five genotypes, i.e., CN-74, CLN22641, 19904(a), TLB-111, BGR-19906(b).
Fruit size (cm)
Thirty three genotypes have very small fruit size, sixty four genotypes were observed to have small fruit size, forty three genotypes have intermediate fruit size, and thirteen genotypes were recorded to have large fruit size while three genotypes, i.e., LA-3346, Dny-evf-Riograndea (a), LA-0146(a) were having very large fruit size.
Fruit length (mm)
Maximum fruit length 67.2 mm was observed in LA-3346 while minimum fruit length 1.43 mm was observed in CN-100(b).
Fruit width (mm)
Highest fruit width 64.6 mm was observed on genotype Pehohara while lowest fruit width 1.13 mm was recorded on LA-3320(b).
Pedicel length (mm)
Maximum pedicel length 40 mm was recorded on accession 8 while minimum pedicel length 5 mm was recorded on four accessions, i.e., Lo-2017 (a), Feston, CLN-1558A (a), LA-0401 (b).
Pericarp thickness (mm)
Maximum pericarp thickness of 7.2 mm was recorded on LA-3346 while minimum pericarp thickness of 0.47 mm was observed on Tom-2.
Number of locules
Seven locules were recorded on three accessions that are 9-2(3), Lo-2663, Lo-2649 while two locules were recorded on seventy four accessions.
Number of inflorescences
Maximum number of inflorescence forty five was recorded on 17904 at the main stem while minimum one inflorescence on main stem was recorded on Lo-0981.
Number of flowers per inflorescence
Highest numbers of flowers eight were observed on accession 19887 while lowest number of flowers two was observed on thirty seven accessions.
Number of fruit set per inflorescence
Most number of fruit set per inflorescence three was observed on seven genotypes while one fruit set per inflorescence was observed on one hundred and fourteen genotypes. 14. Yield per plant (g) Maximum yield 354.4 g was recorded on genotype 17863 while minimum yield of 4.8 g was recorded on Tom-2 genotype. Frequency distribution showed that there is significant variation in the germplasm for agro-morphological characteristics. Superior germplasm accessions can be selected on the basis of desirable characteristics for tomato improvement.
Descriptive statistics
Description of quantitative traits is given in Table 1 . Fruit length, fruit width, pedicel length, total number of inflorescence, and yield per plant show high variance which indicate that these characteristics have more chances to be improved using the tomato germplasm evaluated during the experiment. Number of leaves preceding inflorescence, sepal length, petal length, stamen length, fruit size, pericarp thickness, number of locules, number of flowers per inflorescence, and fruit set per inflorescence has less chance to be improved due to low variance in the germplasm. 
Conclusion
On the basis of positive correlation of fruit size, fruit length, fruit width, number of locules, flowers per inflorescence and fruit set per inflorescence with yield and fruit size with sepal length, petal length, stamen length, fruit length, fruit width, pedicel length, pericarp thickness, number of locules and yield per plant, these characters can be used for yield improvement of tomato. Variations found among the genotypes on the basis of morphological and agronomical characteristics can be used by the tomato breeders in different hybridization programs for the crop improvement.
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